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(54) DIAGNOSTIC SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To surely diagnose a patient 
by quantitatively determining objective biological 
information which is obtained from the skin color such as 
complexion without affected by the reproducibility of 
image color of a display. 

SOLUTION: In a remote diagnosis of a patient, besides 
color image data for the face used for understanding the 
general conditions of the patient, respective parameters 
precisely expressing the biological conditions are found 
jby being arithmetically processed in an image memory 
data processing part 9 using color data of the face, which 
1 is stored by converted into numerical values by a digital 
camera in photographing the face, without affected by the 
ununiformity of reproduction characteristics of the skin 
color of the face. These parameters are displayed as 
physical quantities along with the color image data of the 
face so that a doctor can quantitatively, accurately, and efficiently diagnose the patient without 
affected by the color error in reproducing an image color. 
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CLAIMS 



[Claim(s)] 

[Claim 1] various kinds — the diagnostic system characterized by to have the photography 
means which incorporates as image data which is the diagnostic system which displays the 
image of a diagnosable object, and quantified the image of an object for every pixel, an operation 
means obtain predetermined data required for various diagnoses from said image data, a 
transfer means transmit whether any they are among the image data obtained by said 
photography means, said predetermined data, and image data, and a display means display said 
predetermined data and image data. 

[Claim 2] Said photography means is a diagnostic system according to claim 1 characterized by 
photoing an object with the photography light from the light source which has the 
predetermined spectral characteristic. 

[Claim 3] Said photography light is a diagnostic system according to claim 2 characterized by 
being indirect lighting light. 

[Claim 4] The diagnostic system according to claim 1 or 2 characterized by preparing the color 
part material which shows a criteria color to said photography object, and establishing the color 
correction means which carries out color correction to said photography means by making said 
color part material into color criteria. 

[Claim 5] Said operation means extracts each wavelength pixel data of a skin part from each 
wavelength pixel data of said image data. The blood distribution concentration which the 
operation between each wavelength is performed from each wavelength pixel data of this 
extracted skin part, and is said predetermined data, It is the diagnostic system according to 
claim 1 which outputs the image and measurement value which show which description at least 
among the oxygenation level of blood, and pigmentation level, and is characterized by said 
display means carrying out image display of said image data with these images and 
measurement values. 

tClaim 6] Said operation means is a diagnostic system according to claim 1 or 5 characterized 
by carrying out image composition so that a photography background color may be made into a 
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homogeneity color. 

[Claim 7] Said measurement value is a diagnostic system according to claim 5 characterized by 
being a color scale. 



[Translation done.] 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to diagnostic systems, such as a complexion 
diagnostic system which performs various medical diagnoses from people's face image. 
[0002] 

[Description of the Prior Art] If blood pressures, such as an excited state, become high, a face 
will blush, or if people are hot, they will perspire, or if blood pressure becomes low, they will turn 
pale, and a complexion changes with the man's states of mind and physiology conditions 
variously. On the contrary, it is possible to guess a state of mind and a physiology condition 
with the man's complexion. For example, a dermatology-related book has the publication of the 
state of mind and physiology condition over the general color of the skin, and, in addition to this, 
level measurement of erythema is also indicated. 

[0003] change of such [ in recent years ] a complexion — a spectrum — imaging technology — 
using — non-contact — measuring — people's state of mind and physiology condition — a 
spectrum — the technique regarded as change of an image is being developed, for example, the 
spectrum obtained using photography systems, such as a CCD camera, infrared vidicon, and a 
thermal camera, — blood distribution, sweating distribution, temperature distribution, etc. are 
measurable from an image. Moreover, the spectral-reflectance measuring instrument as color 
diagnostic equipment can contact a glass fiber probe on the skin, and can measure the 
saturation of oxygen of the blood of the skin. Furthermore, there is a two-dimensional 
colorimeter which performs the operation for three waves of a visible region, and displays the 
color space of psychophysical quantity. 

[0004] For example, a telemedicine diagnosis etc. is one of those which added communication 
technology to such a measurement technique. This has the photography electrical transmission 
system which sends beforehand images, such as a condition of the patient for example, in an 
ambulance, and a situation of a trauma, to the hospital side in the middle of patient conveyance, 
and makes exact preparations of a therapy. In such a telemedicine diagnosis, although it acts as 
a patient before an eye to the last, and a doctor does not necessarily do diagnostic instruction 
and cannot do synthetic grasp of a patient, a patient's photograph and photograph-of-his-face 
information on the whole body serve as the information source very useful for the doctor to 
examine. Among such photo intelligence, face information can read remarkable information and 
is connected also with decision of a patient's synthetic health condition until it results in a 
mental condition at a patient's nutriture and physiology condition pan. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, color information, such as a patient's 
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face transmitted from the ambulance etc. It is impossible to maintain faithful color reproduction 
and the fixed property by a property, an adjustment defect, etc. of a display, for example, it is a 
remote medical treatment patient's telediagnosis etc. Though image transmission was carried 
out in order to know a synthetic patient's condition, when reproducing an image color, a 
patient's complexion changed delicately somewhat and had the problem that the exact diagnosis 
by the complexion could not be carried out. 

[0006] This invention does not solve the above-mentioned conventional problem, and is not 
influenced by the image color reproduction of a display, but aims at offering the diagnostic 
system which can carry out a more exact diagnosis by attaining quantification of the objective 
biological information obtained from skin color, such as a complexion. 
[0007] 

[Means for Solving the Problem] the diagnostic system of this invention — the various kinds 
from the image of an object — with the photography means incorporated as image data which is 
a diagnosable diagnostic system and quantified the image of an object for every pixel A transfer 
means to transmit the image data obtained by this photography means, and an operation means 
to obtain predetermined data required for various diagnoses from the image data transmitted 
with this transfer means, It is characterized by having a display means to display the 
predetermined data obtained with this operation means, and image data, moreover, the 
diagnostic system of this invention — the various kinds from the image of an object — with the 
photography means incorporated as image data which is a diagnosable diagnostic system and 
quantified the image of an object for every pixel An operation means to obtain predetermined 
data required for various diagnoses from the image data obtained by this photography means, It 
is characterized by having a transfer means to transmit the predetermined data obtained with 
this operation means, and said image data, and a display means to display the image data and 
predetermined data which were transmitted with this transfer means. In short, this operation 
means may be in a sending agency, or may be in a dispatch place. Furthermore, the above- 
mentioned operation means specifically extracts each wavelength pixel data of a skin part from 
each wavelength pixel data of image data. The blood distribution concentration which the 
operation between each wavelength is performed from each wavelength pixel data of this 
extracted skin part, and is predetermined data, The image and measurement value which show 
which description at least among the oxygenation level of blood and pigmentation level are 
outputted, and a display means is characterized by carrying out image display of said image data 
with these images and measurement values. 

[0008] It adds to the image information used for general grasp of a patient's condition in a 
patient's telediagnosis etc. by this configuration. It is not concerned inharmonious [ the 
reappearance property of skin color such as a face, ], but the color data in the image data 
incorporated at the time of photography of the object by the photography means are evaluated 
for every pixel. Since the various parameters which show a living body situation etc. exactly 
based on the evaluated color data are displayed as physical quantity, it is not influenced by the 
color error at the time of image color reproduction, but a more exact diagnosis is attained by 
quantification of objective biological information. Moreover, a digital camera, then a patient are 
enabled to photo a photography means by the actuation which is not different from ordinary 
photography, for example, if a selfHimer is used, photography of at least one patient will be 
attained. Furthermore, by displaying a measurement value on synthetic image display, the 
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calibration of a color reproduction system becomes possible, adjustment of a reappearance 
color will be attained, and a diagnosis can carry out more correctly. 

[0009] Moreover, the photography means in the diagnostic system of this invention photos an 
object preferably with the light from the light source which has the predetermined spectral 
characteristic. 

[0010] If the light source of electronic flash equipment etc. is used by this configuration, the 
spectral characteristic of the light source will become a known thing, and if processing based on 
that spectral characteristic is carried out within a photography means, it will become possible to 
lessen more effect of the ambient light exerted on measurement. 

[0011] Furthermore, photography light in the diagnostic system of this invention is preferably 
characterized by being indirect lighting light. 

[0012] By this configuration, with the direct lighting of the light source of electronic flash 
equipment etc., a brightness difference is attached too much, halation is caused, and although 
an exact diagnosis may become difficult, without catching exact skin color information, indirect 
lighting, then more exact skin color information will be acquired in the lighting to the face which 
is a photography object. 

[0013] Furthermore, it is characterized by preparing preferably the color part material which 
shows a criteria color to a photography object in the diagnostic system of this invention, and 
establishing the color correction means which carries out color correction to a photography 
means by making color part material into color criteria. 

[0014] If color part material, such as a reference white plate used as criteria, is attached to a 
patient's breast photoed, aging of the spectral characteristic of the light source and amendment 
of the effect of ambient light will be attained, and the precision of an image color will be raised 
more to it by this configuration. 

[0015] Furthermore, the operation means in the diagnostic system of this invention is preferably 
characterized by carrying out image composition so that a photography background color may 
be made into a homogeneity color. 

[0016] By this configuration, the extract of a face image will become easy and exact among a 
homogeneity color, then an object about a photography background color by image composition. 
If not only the usual blue background but a suitable color is chosen, decision will become easy 
by contrast with flesh color, and a more exact diagnosis will be attained. 

[0017] Furthermore, the display means in the diagnostic system of this invention is preferably 
characterized by displaying a measurement value as a color scale. 

[0018] By this configuration, a measurement value can diagnose early more legible by displaying 

a color scale on synthetic image display. 

[0019] 

[Embodiment of the Invention] Hereafter, the operation gestalt of the complexion diagnostic 
system concerning this invention is explained with reference to a drawing. 
[0020] Drawing 1 is the block diagram showing the configuration of the complexion diagnostic 
system in 1 operation gestalt of this invention. 

[0021] drawing 1 - — setting — biological information, such as a remote medical treatment 
patient's face image, — a home — measuring — it — a hospital side — transmitting — the 
various medicine from the face image of a photography object — the complexion diagnostic 
system 1 constituted diagnosable The digital camera 2 which evaluates and captures an in- 
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home patient's image for every pixel of the in a home side at the time of the photography while 
photoing an in-home patient, Connect with this digital camera 2 and the photography means 
consists of this digital camera 2. The electronic flash equipment 3 as the light source which 
irradiates the light of the predetermined spectral characteristic at the face of the in-home 
patient as a photography object etc. synchronizing with photography by the digital camera 2, A 
comment as occasion demands, data, etc. The keyboard 4 which can input an in-home patient 
side, The various measuring instruments 5, such as the pulse oximeter and the 
sphygmomanometer to which various somatometry probes are connected, respectively, an 
electrocardiograph, and a thermometer, While having the in-home patient biological information 
communication link unit section 7 which transmits the image data as each biological information 
from these digital cameras 2, a keyboard 4, and an instrumentation 5 to the hospital side as a 
transmission place through the telephone line 6 While holding the image data which received in 
the hospital side with the modem 8 which receives the image data as each biological information 
from the in-home patient biological information communication link unit section 7 through the 
telephone line 6, and this modem 8 in memory (not shown) each color data (each wavelength 
pixel data) of the image data evaluated — various data processing — carrying out — 
predetermined data (this operation gestalt — blood distribution concentration — ) required for 
various diagnoses While displaying a patient's face image using the image data held at the 
memory (not shown) of the image memory data-processing section 9 which obtains the 
oxygenation level and pigmentation level of blood, and this image memory data-processing 
section 9 The picture monitor section 10 which indicates the face image in which the 
description of predetermined data that various data processing of each color data was carried 
out, and it was obtained is shown, and its measurement value by quadrisection, While controlling 
the image memory data-processing section 9 by predetermined software etc., it has the control 
section 1 1 which carries out the display control of the picture monitor section 1 0 through the 
image memory data-processing section 9. The personal computer (PC) 1 2 is constituted by 
these image memory data-processing sections 9 and the picture monitor section 10, and the 
control section 11, and the doctor constitutes the monitor information on the picture monitor 
section 10 controllable through input means (not shown), such as a keyboard, looking at this 
picture monitor section 10. 

[0022] As the digital camera 2 for this complexion diagnosis consists of photography equipment 
and is shown in drawing 2 , a beam splitter 22 is arranged behind the lens group 21. Behind this 
beam splitter 22 The image sensors 23, such as CCD (charge coupled device) which is the color 
picture sensor which obtains the color picture of a visible region, are arranged only for the 
number of pixels. Moreover, the image sensors 24, such as CCD (charge coupled device) which 
is the infrared image sensor which obtains the image of a near infrared region, are arranged in 
one side face of a beam splitter 22 only for the number of pixels through the infrared filter 25. 
In this image sensor 23, they are the blue (blue) from the light 26 which has gone the beam 
splitter 22 straight on, and the thing which obtains green (green) and the image data of the light 
27 which changed the direction in the direction of a right angle by the beam splitter 22, and 
minded the infrared filter 25 in the image sensor 24 while obtaining the image data of a red <red) 
visible region to IR. That is, the digital camera 2 has the image sensor 24 which has sensibility in 
the near infrared region other than the image sensor 23 which obtains a color picture, in order 
to grasp the circulation condition of a patient's face. In order to obtain exactly such blue<blue) 
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and predetermined data (biological information) required for various diagnoses from a total of 
four waves of each image data of the color picture data of a red (red) visible region, and the 
image data of IR green (green), moreover, the spectral distribution of the source of the 
illumination light need to be [ that the effect of an ambient light should be controlled ] fixed at 
known. For this reason, the electronic flash equipment 3 which emits light in the exposure light 
which has the known spectral characteristic synchronizing with photography is connected to 
the digital camera 2 for complexion decision. Moreover, in order to control halation and to 
obtain exact biological information, as for this electronic flash equipment 3, it is desirable not to 
carry out an optical exposure directly at a photographic subject, but to once make it a 
photographic subject at the indirect lighting which carries out an optical exposure, after carrying 
out an optical exposure at members other than a photographic subject. 

[0023] Moreover, the in-home patient biological information communication link unit section 7 
has the data-processing function of other biological information, and the communication facility 
which transmits the image data from the digital camera 2 for complexion decision other than the 
display capabilities to the hospital of a communication link place. 

[0024] As shown in drawing 3 , furthermore, the control section 1 1 of a personal computer (PC) 
1 2 As opposed to each color data (each wavelength pixel data) which was received by the 
modem 8 and held in the image memory 31 From each color data from the image extract 
function which extracts the location of the skin part of a face image, the image sensor 23 which 
obtains the color picture of the skin part of a face, and the image sensor 24 which has 
sensibility in a near infrared region to blood distribution concentration information A complexion 
diagnostic calculation function with the algorithm which calculates and derives each 
predetermined data (each biological information) required for diagnoses, such as self-possessed 
coloring matter level, such as the oxygenation level and melanin. It is controlled by the record 
medium 32 with which the software which has the synthetic image creation function which 
compounds each biological information which carried out data processing by this complexion 
diagnostic calculation function, and is outputted to a picture monitor 10 was recorded. Each 
objective biological information quantified from each output data of the digital camera 2 which 
photos a face image to grasp a synthetic patient's condition is obtained. 
[0025] First, in order to perform four waves (R, G, B, IR) of operations and to obtain each 
biological information required for various diagnoses from the image data evaluated as this 
image extract function for each [ from the digital camera 2 which photoed the in-home patient 
seen off from a home ] pixel of every, it is constituted so that the skin part of a patient's face 
image may be extracted. That is, to the output corresponding to the three primary colors (R, G, 
B) of the visible region from a digital camera 2, an image extract function is RGB space and is 
a<R<b, c<G<d, and e<B<f. (a-f is a constant) 

The beige field to satisfy is set up and only each color data of the beige section is extracted. In 
addition, when it changes into HIS space, L*a*b* space, etc., the beige section can also be 
extracted from RGB space only by the hue. 

[0026] Thus, after extracting the color data of the beige section (a patient's face part), the 
attention sections, such as a patient's face, for example, a frame, a nose, and a cheek, are 
specified from the physical relationship of a face image, and the measurement value of each 
part is calculated by the following calculation functions. 

[0027] Next, with this calculation function, each predetermined data (biological information) 
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required for a diagnosis of pigmentation level, such as blood concentration, its saturation of 
oxygen, and melanin, etc. is computed from four waves (R, G, B, IR) of each color data for every 
pixel in the skin part of a patient's face. 

[0028] Here, first, about the structure of the depth direction of the skin, explanation of the 
structure and coloration of a skin part constitutes the front face from epidermis 41 which 
consists of a horny layer covered by sebum, and a basal layer, dermis 43 over which the blood 
vessel 42 under it etc. is distributed, and a blubber 45 which consists of skinfold thickness 44 of 
the deep part further, as shown in drawing 4 . Moreover, the melanin 46 exists in these 
epidermis 41 and dermis 43. Next, about the coloration of a skin part, the bare skin which does 
not wear makeup shows the spectral-distribution property by wavelength-reflection factor like 
drawing 5 with the yellow coloring matter which melts and exists in a melanin, the distribution 
density of blood, the average saturation of oxygen of arterial blood and venous blood, and 
skinfold thickness, such as bilirubin coloring matter and carotene. Moreover, spectral extinction 
properties, such as oxygen hemoglobin of yellow coloring matter, such as a melanin, bilirubin 
coloring matter which melts and exists in a fat, and carotene, and blood, and reduced 
hemoglobin, are shown in drawing 6 . As this drawing 6 shows/it turns out that hemoglobin (Hb, 
Hb02) and yellow coloring matter Y have contributed [ absorption by hemoglobin (Hb Hb02) ] 
the spectral distribution of the skin greatly in the blue field in the Green field. 
[0029] Furthermore, fundamentally about concentration value calculation of four waves of each 
color data of each pixel to each parameter, the equation to (Blue B) Green (G), red <R), and four 
wavelength regions of IR can be obtained from the spectral distribution on the front face of the 
skin to melanin M, oxygen hemoglobin (Hb02), the reduced hemoglobin (Hb), and four unknowns 
of yellow coloring matter Y. Each concentration value will be acquired by this equation. Here, 
the model of transparency shown in drawing 7 according to the easiest principle of lambert raise 
in basic wages explains. 

[0030] However, xj of drawing 7 is concentration, epsilonij is an absorbancy index, and they are 
i=B, G and R, IRj=Hb, and HbG2, M (melanin) and Y (yellow coloring matter, such as bilirubin 
coloring matter and carotene). 

[0031] It is [0032] when yi=y0i and 10-sigma xj-epsilon ijYi=log (yO i/yi). 
[Equation 1] 

/ YB > |=^BHb $BHb02 £ BM £ BY ^ fxHb N 

YG £ GHb £GHM>2 £ GM £ GY xHb02 

YR £ RHb £ RHb02 £ RU £ RY xll 

^YIrJ |^£ I RHb £ I RHb02 £ IRM £ IRyJ |^xY 

[0033] A next door and the concentration of each parameter are the followings, and it can make 
and ask for them. 
[0034] 
[Equation 2] 
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[0035] Moreover, the saturation of oxygen S can be calculated as S=Hb02/(Hb02+Hb), and can 
calculate hemoglobin concentration as (Hb02+Hb). 

[0036] Next, about an image composition creation function, as shown in drawing 3 , usual to one 
color picture [ of the quadrisection image of a picture monitor 10 ] A is projected. Moreover, 
while displaying measurement operation image a-c which shows the description of each 
predetermined data (each biological information) required for diagnoses for every computed 
pixel, such as pigmentation level, such as blood concentration, its saturation of oxygen, and a 
melanin, on three in which a quadrisection image remains A synthetic image is created by the 
pseudo-color display of the color scale d as a measurement value of each predetermined data 
(each biological information) that it should project, respectively with each measurement 
operation image a-c which is the above-mentioned description image. That is, quadrisection 
image display of the blood concentration image a, the saturation-of-oxygen image b, and the 
melanin image c is performed for image display as color picture A of a patient's face, and a 
measurement operation image on a picture monitor 10. each pixel value of these measurement 
operation image a-c — the measurement data of the result of an operation — it is given. For 
example, what is necessary is to enlarge a pixel value, if the concentration value is high, and 
just to set up a pixel value small, if the concentration value is low when the measurement data 
assumes that it is the blood concentration image a. For example, as shown in drawing 8 , when 
an input pixel value is small, a blue inclination and an input pixel value are middle and a green 
inclination and input pixel value is large, it stains at a red inclination. Since these measurement 
operation image a-c is monochrome images, like measurement operation image a-c in the 
picture monitor 10 of drawing 3 , it stains according to a pixel value and this is changed into the 
image which decision tends to make legible. In this case, the amount of [ of a face image / a1 ] 
gena has red by the measurement operation image a. Such a display control stores each image 
data from the control section 1 1 shown in drawing 3 by the image memory 34 for an output 
through the LUT switcher 33, is performed by outputting it to a picture monitor 10 through the 
A/D-conversion section 35, and has composition which carries out the so-called LUT {Look Up 
Table) conversion. 

[0037] Furthermore, the average of the operation value acquired for every [ other than the 
above ] pixel of the blood concentration for every part, such as a frame of a face, a cheek, and 
a lip, its saturation of oxygen, and pigmentation level is calculated as a central value calculation 
function. At this time, a personal computer 1 2 will work as an image processing system of the 
dedication to which the above-mentioned image extract, a synthetic image, a central value 
operation, etc. are made to carry out. Moreover, a personal computer 12 can also offer the 
information which is made to display the trend (inclination) by the picture monitor 10 from 
record of the living body data for every patient and is a help to a diagnosis of a medical 
practitioner. 
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[0038] It adds to the color picture information on the face used as general grasp of a patient's 
condition in a patient's telediagnosis etc. by the above-mentioned configuration. Are not 
concerned inharmonious [ the reappearance property of the complexion at the time of an image 
output ] f but in the image memory data-processing section 9, carry out various data processing 
of each parameter which shows a living body situation etc. exactly using the complexion data 
evaluated and (quantification) incorporated with the digital camera 2 at the time of photography 
of a face, and it asks for it. Since it was made to make it display with color picture A of a face 
by the picture monitor 10 by making it into physical quantity, a medical practitioner can perform 
a more exact diagnosis efficiently by quantification of such various objective biological 
information while he is not influenced by the color error at the time of image color reproduction 
but can do a quantitive and exact diagnosis, thus, the complexion diagnostic system of this 
invention — quantity — it quantifies as more direct and objective biological information which is 
the need not to the direction of faithful color reproduction but to a medical diagnosis, and it is 
having displayed measurement operation image a-c which is direct biological information with 
color picture A of a face, and is not influenced by the image color reproduction of a display, but 
a more exact diagnosis is carried out. Furthermore, if a digital camera 2 is used for a 
photography means, the photography becomes possible [ taking a photograph by the actuation 
which is not different from ordinary photography ], for example, at least one patient can take a 
photograph by himself by a self-timer etc. 

[0039] Moreover, if a photograph is taken, for example using the light source of electronic flash 
equipment 3 etc., effect of the ambient light which the spectral characteristic of the light 
source becomes a known thing, and is exerted on various measurement can be lessened more. 
Moreover, although a brightness difference is attached too much, and the color data of the 
exact skin are not caught by a lifting and this in halation but the diagnosis by the medical 
practitioner may become difficult if the light source of electronic flash equipment 3 etc. is direct 
lighting, for example, indirect lighting, then halation can prevent the lighting to a patient's face 
etc., and the color data of the skin can be obtained more exactly. 

[0040] Furthermore, with the color picture of the whole face, if the color scale d shown in 
drawing 3 is displayed, the calibration (adjustment) of color reproduction can be carried out to 
the synthetic image display of quadrisection by the picture monitor 10, and a more exact 
medical diagnosis can be carried out to it. Moreover, if color part material, such as the 
reference white plate 13 shown in drawing 1 , is attached to a patient's breast photoed, aging of 
the spectral characteristic of the light source and amendment of the effect of ambient light can 
also be performed, and precision of an image color can be made higher. Moreover, the chroma- 
key technique of the blue back who are which blue homogeneity color, then a general image 
composition technique about a photography background color etc. can extract a face image 
easily. Moreover, if not only the blue back (blue background) such but a suitable color is chosen, 
a medical diagnosis will become easier by contrast with flesh color, and a more exact diagnosis 
can be performed. 

[0041] In a domiciliary oxygen therapy in addition, with this operation gestalt Although 
considered as the configuration which transmits the measurement data measured with the 
various instrumentations 5, such as the pulse oximeter and the sphygmomanometer by which 
various somatometry probes are connected with the image data which photoed an in-home 
patient's face etc., respectively, an electrocardiograph, and a thermometer, to a transmission 
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2 **** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 

place through the telephone line 6 with a digital camera 2 Being able to respond with the 
above-mentioned operation gestalt only also in the case of the measurement data based on an 
instrumentation 91 f the transmitting means by the side of a home is ready-for—sending ability in 
a modem 92 in this case. For example, a medical practitioner can use for the decision of an 
oxygen inhalation flow rate etc., for example, for example by displaying measurement data, such 
as arterial oxygen saturation, with the monitor of a personal computer 95, after [ which received 
that measurement data from the modem 92 with delivery and this modem 94 through the 
telephone line 93 to the modem 94 by the side of / a patient's home side to / a hospital ] being 
measured with the instrumentations 91, such as pulse oximeter, as a patient's biological 
information, supervising daily data fluctuation. Moreover, also in a general home therapy, the 
class of more exact medication, decision of an amount, and instruction of everyday life can also 
be performed by grasping delivery and daily biological information for biological information, such 
as temperature, blood pressure, and an electrocardiogram, from a patient's home side to a 
hospital side through the telephone line 93. Furthermore, with this operation gestalt, it becomes 
possible by photoing an in-home patient's eyegrounds to judge a color tone with a delicate 
eyegrounds conjunctiva. 
[0042] 

[Effect of the Invention] According to this invention, besides the image information used for 
general grasp of a patient's condition as mentioned above In order to display the parameter 
which was not concerned inharmonious [ the reappearance property of skin color ], but has 
evaluated and incorporated color data at the time of photography of the object by the 
photography means, and shows the situation of a photography object exactly as physical 
quantity, Objective biological information can be quantified, and it is not influenced by the color 
error at the time of image color reproduction, but a more exact diagnosis can be performed. 
[0043] Moreover, if the spectral characteristic takes a photograph using the known light source, 
effect of the ambient light exerted on measurement can be made into fewer color specification, 
and a more exact diagnosis can be carried out. 

[0044] Furthermore, indirect lighting, then halation, etc. can be prevented in the lighting to a 
photography object, exact skin color data can be obtained, and a more exact diagnosis can be 
performed. 

[0045] Furthermore, if color part material, such as for example, a reference white plate, is 
attached to a patient's breast photoed, aging of the spectral characteristic of the light source 
and the effect of ambient light can be amended on it on the basis of the color of the color part 
material, and the precision of an image color can be raised more to it. 

[0046] Furthermore, the extract of a homogeneity color, then a face image not only becomes 
easy about a photography background color, but it can perform a more exact diagnosis by 
contrast with skin color. 

[0047] Furthermore, if a color scale is displayed, the calibration of a color reproduction system 
can be performed, a reappearance color can adjust and a more exact diagnosis can be 
performed. 



[Translation done.] 
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